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DECLARATION UNDER 37 C.F.R. §1.131 

I declare: 

1. I, Carstfim-Peter Carstens, am the inventor of the invention claimed in the above-noted 
U.S. patent application. 

2. I have read and understood the Office Action mailed M^y 9, 2001, and have read and 
uttdersiCHid the cited reference, U.S. Patent No. 6^14,602 ("the '002 patent/* issued to 
Zdanovskyetal.onApril 10,2001,fromanappUcationfiledAiij;u5t28, 1998). I 
understand that the Examiner has citsed the *602 patent as a novel ty refeience over claariis 
1-10, 15, 16, 19. 22-27, 32-40 and 42-44, and as an obviousness i -ference over claims iS, 
20 and 21 . The '602 patent is cited as teaching vectors and meth'iids for the 
oveiproduction of Clostridium toxins and proteins by hosts such i-^ E. coli. The methods 
taught by the '602 patent are said to featuie the use of host cells < ontaining a recombin^t 
expression vector, wherein the expression vector encodes tRNAs that recognize rare 
codons and wherein the host cell expresses at least a fragment of at least one clostridial '■ 
proiein. TTie patent is also said to teach vector constructs that encode three tElNAs that i 
recognize rarely used codons. 

3. Prior to the Ai^t 28, 1998 filing date of the '602 patent, I bid both conceived of and 
reduced to practice the claimed invemidn. The attached exhibits ,\ and B, coiasisting of 
copies of my notebook entries detail the experiments that gave rii .3 to the claimed 
invention, all perfOTmed before August 28. 1 99S. The dates on tt .5se exhibits have been 
redacted. For convenience, Appendices I and n contain transcrip is of the relevant 
notebook entries. 
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A. 



. Veg^Q^ <?ompi1siiifi aa army of Thn>^ or more tRN A »me g which c^rresnnnd ' 
_c€doTis that are rarely ^ed in a hns< ; nftll ^ 

^^^st set of notebook 
di. devdopmea of pACYCbased vectors encoding gea^. for tb^e ^oH^bi^ant 

pe^rmed before August 28, 1998, shows that the vectors cgniprising an array of three 
tRNA getnes were conceived of erven before that date. That is, because Entry # 1 details 
efforts to hgate ihe RIL insert into the pAC YC-UC vector, I already had the critical ML 
insert fiagmem and the intent to put it into an expression vectonliat would meet the 
linutations of the claims. 

Second, Entry # 6 shows the ligation that generated pAC^X.RIL vector 
const^QCts 49, 50 and 55, which were shown m the ensuing expei imeaits (e.g., the PGR 
screen of Ent^ # 8 and the miniprep digests of Entry # 9) to coni±in the RIL insert all 

^ 'S^.''*'^"'*^^*^"? ^^'^«ve«^^'<^o^Pri5inj{ananayofthreeor 
more tRKA genes which correspond to rwely used codons as clai med in the present 
^phcahon WCTe leduced to practice as of the date of enity gf Eofcy # 6, v/hi^ is prior to 
Au^28 199S. The vectors resulting from the ligation were screened, isolated and ' 
confiiined by the date of Entry # 9, which is also before August ::8, 1998 Whfle it is 
clear that the vectoi^ we^ made as of the date of Entry # 6 but n* it confirmed unUl die 
date of Entiy # 9, both ejxpenments were perfoimed in advance of the August 28 1998 ' 
pnonty dale of the *602 patent. ^ ' ^ 

®- Host cell comaining a recombinaTit DNA mol^^^l. .JUinl^ ^^ ^3 3^ 

three or more tRNA penes, wherein The TRNA ^en^^ r^rr^ . ^-^nd to codon. th^ 
rarely used in the host cell ' ^ 

The intent at the lime of making the pACYC-RIL coiistm ;:ts was to 
them to host cells for their influence oa the expression of hcK^roltigons genes with rare 
codons. Thus, the conception qf the claimed host ceils that con^dse an array of three or 
more tRNA genes, wherein the tRNA genes correspond to cgdoa? that are rarely used in 
the host cell necessarily preceded, or at a minimum, coincided with, the conception gf 
die vectors themselves. TTierefore, Exhibit A and Appendix I are also sufficieot to 
demonstrate conception of the claimed host ceUs before August 2 S, 1 998. ' 

Similarly, Exhibit A and Appendix I are sufScient to dcm.j^^^ 
practice of host cells comprising an array of three or more tRNA ijenes, wherein the 
tRNA genes correspond to codons that are rarely used in the host cells. Specifically tlie 
^fomiation of XLl-Blue host cells with the ligation reactions af Entry # 6 created 
host cells canymg such a consttuct. The PCR serening documei tted in Entry # 7 and the 
miniprep digests of Entry # 9 show that the pACYC-RIL clones 4 3 50 and 55 are 
positive ^br tbe RIL insert Finally, the test of Flp expression docn^ed in Entries 10' 
1 1 and 12 shows the introduction and induction of the pACYC-RX con^ct in the wdl- 
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fcaown protem ejgiressioii E. coH host strain BL21(DE3), Each of these experiments Was 
earned out before August 28, 1 998. Apwimtrnxs was 

J^viewoftheabove.hostcensasclaimedwereconceiv(dofandTeducedto 
practice m advance of the Aitgusc 28, 1998 priority date of the ^<;02 patent. 

Mgthod of prodncing a iarotein off nre^srt 

TTje second set of notebook entries, Exhibit B (transcript) in Appendix in 
d^nbes the use of the pACYCRIL constructs to increase the pcodutSon of aprateiniof 
interest from a gene with a nonrE. coli codon bias. piuiem.or 

The conception of a method of producing a protein ftom :i gene with infi^qnently 
□$ed codons, the method mvolvmg The expression of specific rec ombinant tRNAsfrom a 
vector m a host cell is necessarily closely linked in time, if not comcident vvith or 
even prior to, the conception of the vector and host Thus, conception of the meHiod 
occmred before the peifbnmiig the experiments described m the .jarUest entry in Exhiliit 
A, Tvhich IS pnor to August 28, 1998, The reduction to practice is described below 

The hyperthcnnophilic archaeon PyrocQccusJuriosus ha;, a v«y AT-rich genome 
that results m distinctly different codon usage from the less AT-t fch R coli host cell ' 
genome. Therefore, one wishing to express FJu DNA polymerase in E, coli will achieve 
Only hratted expression unless codon bias is compensated. 

r,rr .f^^^ ^ HOtebook Entry # 1 (page 48) shows the'transfcrmatiQn of BL21(DE3)- 
RIL ceUs (coiresponds to isolate 49) with a Pfii polymerase fusica protein. Eiitry # 2 
shows a Coomassie-stained gel containing ho^t cell proteins from Pfu polymerase 
construct-transformed cells with and without IPTG induction of i RNA construct 
eqjression. The gel photo &how5 the production of the Pfi, polyriqrasc fusion protein 
The gel also shows, and the notebook entiy states, that the production of the Pfu 
polymerase (rich m rare arg codons and lie codonsX is enhanced In RIL 49 host cells 
Both expenments have been performed before August 28, 1998, 

Exhibit B Entry § 2 therefore shows teduction to pjractice for a method of 
producing a protein of interest, comprising the step of culmrLng a host cell contaimng a= 
recombinant DNA molecule that comprises an array of three or more tRNA genes 
wherem the tRNA genes correspond to codons that are i^Iy used m the host ceU * 
wh^ein the codons are present in the gene for the protem of intei .^st, and wherein'the ' 
conditions of culniring the host ceU are sufficient to produce the i srotein of intere^ The 
reduction to practice thus occurred prior to August 28, 1 998. 

4 1 hereby declare that all statements made h«em of my own fcrowledge ar^ true, and: 
that m statements made on information and beUcf are believed tc be true- and further ' 
tliat these statements were made with die knowledge that willful, felse statements and'the 
like so made are punishable by fine or imprisonment, or botli, umier Section 1 001 of Title 
18 of the United States Code, and that such wUlful ialse statemenfs may jeopsffdize the 
validity of the application or any patent issuing thereon. 
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Carstja-Peter Carstens 
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TraDScripts of notebook eatries relating to vectors and host cells 

^nJ^LT'^ '^'^''""^ ""^^ 'i^'^^ array 

Wiealing of LlC-clomao; ^art^nnc 

1 nl of Lie treated vector (pACYC-LIC or pESP^O 
5 jil UC-treated insens (FIp, Ku70 and Kii80 and TOL) 
4 |Ld dH20 

incubated for 1 h at RT 
vectors setup: pESP4Ku70, pESP4Ku80, pESP4Flp and pACYC-Fip and RIL ; 

used 1 ^1 to transfoimXLI-Bl^ ceUs. Plated transformations on LB-Amp 
(pESP4 clones) or LB^Cam plates (pACYC based). 

Entry U2 

[page 067] 

/ifefOTTy PCS reaction components and cycling conditiom 1 

[bottom of page 067, below gel photo] 

None of the pACYC-RIL screened are positive. 

Entry U3 

[page 068] 

Scieemns of more pACYC RTT. r.lor^^ fcont- W p.v.^ 

/VfeW^ reaction setup and cycling conditions ami shows diagnostic gel- no 

positive clones detected] s - ^ 

COaSimarioia diogCFrtS of RIL fragmem .^sed for 1 .TP, ^fnT, ng of pAPYr-l? n 
TT^mprcp digest of sel^ctP^ P.?iiP4Flp_ ERPA Tc.ian t7c^:>^^ p^^^i;^ ^y^^^ _ 

[bottom ofpag^, next to lower gel photo] 
test of RIL fiagment 
undigested: 610 bp 

Ncol: 220 bp, 390 bp (high salt retards small fra^. -Ncol uses 2X UB 

Xbal: I80,430bp(-fLICdtes) (.uni^enal l>^.r)y 
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the RIL fragment seems to be correct 
Undear why I can't clone - toxic? 

[page 080J 



Orderednew pniner for constractioQ of RIL airay. LIC <:loniRg appe^ to be= 
veiy ineffecuve m previous attempts. Try to clone betwe^ the Spel and Xhol = 
sites of MCYC-LIC. Also ordered forward and reverse ,Timer for RJ ^dlL 
array to be cloned the same way. 



Entry ifS 

[page 084] 



f Cft-amplificatlon of RIL, TL fmd Rl fra^y i^^t. i^.^nc. pj, ner with Snf-;yhr. 

[details reaction setup and cycling conditions and isolati. m ofamvimed 
fiagmenisfollowinggslehctrophoresis] 



Entry n6 

[page 086] 



Constraction of pAC YC-RIL, pAC YC-RI and pACYC-D . 

a) vector digest [details digest ofpACYC-LIC with Spel imd Xhol] \ 

b) ligation [details ligation using 2 ofcutpACYC-UC vector and 5 ml of RIL 
KI or iLJ J ^ 

used 2 to transform XL! Blue 



Entry U7 

[page 087] 



PCR screen of pACYC-RTL and pACVr-TT feee p^y 

[details reaction setup and cycling conditions and shows :^el photo} 



expected sizes: 
RIL 610 bp 
IL 430 bp 



pACYC-RIL: cloned? 
pACYC-RI: 23, 25, 28, 29. 32, 33 



Entry M8 
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[pa^e 090] 

miaiprepff pACYC-RI and pACYCRTT. c Dlonies f^nnii ntiadon of natyft «7> 

tscpected fragment sizes 
2192, 1230 (RI) or 1400 (RIL) 

both pACYC-RI clones are coniaiTned by restiictioii dige f^is. 

None of the RIL clones is positive although they were P< :R positive (comp. pa^e 

[page 091] 

Rescreene d pACYC RIL coIonf&R hv PPT? , 
[details reaction setup and cycling conditioiis, shows gel photo] 

none of the previous picked colonies are positive. 

3 of the new colonie? (49, 50 and 55) are positive. 



Entry m 

[page 091 J 



mbiii?reps o f pACYC-RIL clones Cabove^ 
expected 

Ncor;2192bp, 1400 bp 
XbaJ: 

All clones are positive by Ncol digests, but Xbal site seejiis to be niissing (either 
from vector Oi from insert). 



Entry MO 

[page 095] 



test of Flp expression in p ACYC^RlL/B L21DE:3 

picked colonies from transfoimatioiis on page 93 (one ea.:h expression clone in^ 
each RIL strain) and inoculated 0/N cultures (1 ml Amp/Cam LB) 



Entry m 

[page 095] 



inductiog of Ho expressTpn in.BL21DE3/RTT. sfrnin.. 
[deiiXils growth and induction of expression of Flp] 



Entry mi 
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[page 096] 



detection pf FId expression in BL2inR^ PH 

strain s 

[ikiaih gradieragel electrophoresis an4 W^um blotting of samples irom cells 
carrying RIl 49, JUL SO and RIL 55 constructs] 

Signal extremely strong. Had to add piece of paper betvscen the membnme and 
the film to achieve reasonable exposure times (chcmilmri inograra next page) 
Took image with Eagle eye (signal strong enough for thec) 
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Transcripl^ of notebook cotries relating to production oi a protein of interest 

[page 48] 

Comp IRL cells ! 
[details making BL21DE3~RIL cells competent for Transjormaiiort] 

transformed 100 ^l ca. with ' 
Pfix polymerase (CBP fusion) } archaeal r rotein 

FlavoPEF } AT net 

CreProL#5 

plated on LB Aiup. j 

Entry U2 

[page $5] 

Coomassie gel of Nus A productioTi and RIT. te^t 
production of Pfu-^polvmera.'ie 

(rich m rare arg codons and IleV codpus) is enhanced in 1UL4S). At least the araU 
component of the strain enliances Pfii production. : 
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